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Abstract
Objective. To evaluate whether individual types of
pain (headache, stomach-ache, and backache) or
multiple pains affect the odds of young people
achieving the recommended 60 minutes of moder-
ate to vigorous physical activity (MVPA) per day in a
large representative sample.
Design. Multicenter cross-sectional survey.
Setting. Twenty-eight countries across Europe and
North America.
Subjects. Adolescents (N 5 242,103).
Methods. An analysis of data collected in two waves
(2001/02 and 2005/06) of the health behavior in
school-aged children (HBSC) study was performed.
Survey questions included the HBSC symptoms
checklist and the amount of regular physical activ-
ity. Multilevel logistic regression was used to
account for clustering effect of MVPA within coun-
tries. Models investigated the relationship between
pain and physical activity, adjusted for the HBSC
study year. Six models were conducted separately
for gender and age-group (11, 13, and 15 years)
strata.
Results. In general, the presence of pain was asso-
ciated with reduced physical activity. Headache
alone was associated with reduced physical activity
in all six strata (odd ratios 0.77–0.84), stomach-ache
alone in five strata (0.77–0.92), and backache alone
in four strata (0.86–0.96). In 11- and 13-year-old
girls, headache, stomach-ache, and backache, indi-
vidually and in combination, were associated with
decreased odds of being physically active (odds
ratios ranging from 0.73 to 0.91). Within the other
four age and gender strata, the relationship was
less consistent.
Conclusion. Pain is associated with reduced physi-
cal activity in adolescents but this association
varies according to gender, age, and the type of
pain experienced.
Key Words. Pain; Physical Activity; Adolescent;
Epidemiology; Health Behavior in School-Aged
Children
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Introduction
The pandemic of physical inactivity in children and ado-
lescents is an important priority for public health action
[1]. Pain is a frequent experience during childhood and
adolescence. Recent population-based studies [2,3]
have found high prevalence rates of headache, stom-
ach-ache, and backache in school-aged children; with
higher rates found in girls and older children. Clustering
of two or more pains also occurs frequently in young
people [2], and tends to be the rule rather than the
exception [4]. This is becoming a major public health
concern as multiple pains in adolescence are a strong
predictor of multiple pains in adulthood [5] and subse-
quent disability [6].
In the recent Global Burden of Disease study, various
types of pain featured prominently as contributors to the
number of years individuals live with disability [7]. In
adolescence, physical and mental health, as well as
school performance and quality of life can be affected
by pain [2,8–12]. Studies that have assessed functional
status via questionnaires have found that pain can also
impair activities of daily functioning [13–15]. Physical
inactivity has major health effects worldwide, causing
noncommunicable diseases such as cardiovascular dis-
ease, diabetes, cancer, and depression [16].
Traditional fear-avoidance models of pain, as seen in
acute/subacute backache assume disability will lead to
reduced levels of physical activity [17,18]. However,
cohort and cross-sectional studies published to date
report conflicting evidence for the association between
moderate to vigorous physical activity (MVPA) and low
back pain in both adult populations and school children
[19]. One possible consequence of pain in childhood
and adolescence is that it can become a barrier to
physical activity. The fact that more than 80% of adoles-
cents (aged 13–15) do not meet the recommended 60
minutes of MVPA per day [20] is particularly alarming
given that health behaviors in childhood are commonly
retained in adulthood.
Few studies have investigated the association between
individual or multiple pains and health behavior, specifi-
cally MVPA, in adolescents. The aim of this study is to
evaluate whether individual (headache, stomach-ache,
and backache), or multiple pains affect the odds of
achieving the recommended 60 minutes of MVPA per
day in a large representative sample of school-aged
children.
Methods
Study Design, Setting, and Participants
A secondary analysis of data from two consecutive sur-
vey years (2001/02 and 2005/06) of the health behavior
in school-aged children (HBSC) study [21], a multina-
tional cross-sectional survey, was performed. The
HBSC network conducts a large-scale four-yearly sur-
vey which collects health data from nationally represen-
tative samples of adolescents in Europe and North
America. The necessary approvals from health/educa-
tion authorities and research ethics Institutional Review
Boards were negotiated at the national level by country
team members. The level of consent in schools varied
in accordance with national requirements. A list of par-
ticipating researchers, countries, and selected reports
can be found at http://www.hbsc.org.
All countries followed data collection procedures out-
lined in a standardized research protocol, which enables
international comparison [22]. The HBSC study is a
school-based survey in which data is collected via a
self-completed questionnaire in the classroom setting.
Cluster sampling was used in which the sample unit
was the class (or the school when the class sample unit
was not available). The target participants were adoles-
cents aged 11, 13, and 15 years, which coincides with
onset and early adolescence; a time of rapid physical
and emotional change. For each survey year, the
desired sample size per country was approximately
1,500 participants in each age-group (750 per gender).
A single response rate is difficult to obtain given the use
of multistage sampling (school, class, and student). For
example, it was estimated across 35 countries that the
2001/2002 response rate at the level of the school was
above 80% with additional nonresponse at the student-
level ranging from 2.4% to 26.0% [23]. The combined
and weighted response rates in 2001/2002 and 2005/
06 both exceed 70% in the majority of countries
[23,24].
Variables and Measures
Health and health related behavior data from the HBSC
survey in 28 countries across Europe and North
America was accessed along with demographic infor-
mation (gender, age, and country).
The frequency of headache, stomach-ache, and back-
ache, were measured by the pain items in the HBSC
symptoms checklist. For each type of pain, respondents
were required to specify the frequency of pain in the
last 6 months on a five point scale: 1) about every day;
2) more than once a week; 3) about every week; 4)
about every month; or 5) rarely or never. For the pur-
poses of our analyses, pain frequencies were dichotom-
ized as follows: 0¼pain rarely or never and 1¼pain at
least every month. To facilitate investigation into the
clustering effect of symptoms, discrete and combined
pain groups were created: 1) no pain; 2) headache only;
3) stomach-ache only; 4) backache only; 5) headache
and stomach-ache; 6) headache and backache; 7)
stomach-ache and backache; and 8) headache, stom-
ach-ache, and backache. No details regarding the dura-
tion or intensity of pain were available.
The frequency of MVPA was measured using the ques-
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were you physically active for a total of at least 60 min
per day? The question was preceded by explanatory
text which defined MVPA as “any activity that increases
your heart rate and makes you get out of breath some
of the time” [25] with some examples of specific activ-
ities given. For the current analyses, responses were
dichotomized (0–6 days¼ underactive, 7 days¼ active)
to reflect the world health organisation’s (WHO) recom-
mendations on physical activity for children and young
people, i.e., that people aged 5–17 years should accu-
mulate at least 60 minutes of MVPA per day [26].
Statistical Analysis
Only participants with complete data for pain and physi-
cal activity measures were included in the analyses.
Descriptive statistics of participants were stratified by
age-group and gender, proportions related to individual
and multiple pains, and physical activity, are reported.
Risk differences and the unadjusted relative risk of ado-
lescents with pain not meeting the MVPA guidelines
were calculated. Multilevel logistic regression was used
to account for assumed clustering effect (potentially cor-
related observations) of MVPA within countries.
Multilevel models were constructed to investigate the
relationship between pain groups and MVPA, adjusted
for HBSC data collection wave. The multilevel models
considered individuals as first-level units which are
grouped into second-level units of country. Odds ratios
and 95% confidence intervals were calculated sepa-
rately for the different gender and age-groups to
account for established differences. Prior to examining
the relationship between pain and MVPA, the intraclass
correlation coefficient (ICC) was calculated [27] in the
null model to estimate how much of the total variation in
adolescents meeting the recommended amount of
MVPA is accounted for by country. All statistical analy-
ses were performed using statistical analysis system
version 9.4.
Results
Pain and MVPA Characteristics
After combining two waves (2001/02 and 2005/06) of
HBSC data, a total of 242,103 adolescents (median age
13.6 years, interquartile range 3.4 years) from 28 coun-
tries were included in this analysis (Table 1). Across
countries, there was variation in the proportion of young
people that were physically active (range: 12.8–41.7%)
and that reported no pain (range: 14.9–52.4%)
(Supplemental Data Table S1).
The proportion of young people with monthly or more
frequent pain increased with age and the difference was
more pronounced in girls (11 years 69.3% to 15 years
87.8%) than boys (11 years 61.1% to 15 years 69.5%).
There was also an increase with age in the frequency of
more than one type of pain in girls (11 years 40.1% to
15 years 64.7%) and boys (11 years 32.8% to 15 years
40.8%). Only 18.7% of participants met the recom-
mended amount of 60 minutes of MVPA per day. Girls
met the MVPA recommendations less often than boys;
14.4% vs 23.3%, respectively. The proportion of adoles-
cents meeting MVPA recommendations was lower in
older age-groups in boys (11 years; 28.2%, 15 years;
18.4%) and girls (11 years; 19.7%, 15 years; 10.2%).
Table 1 reports the frequency of MVPA and pain (pre-
sented as discrete individual and combined pain clus-
ters) in adolescent girls and boys.
Pain and Association with MVPA Among Girls
The largest proportion of girls, 21.9%, experienced all
three pains together (headache, stomach-ache, and
backache) followed by no pain, 20.6%. In descending
order, the frequencies of other pain types were: stom-
ach-ache and headache 20.1%, stomach-ache alone
10.9%, headache alone 10.5%, headache and back-
ache 6.0%, stomach-ache and backache 5.1%, and
lastly backache alone 4.8%.
The association between pain and level of physical
activity is displayed in Figure 1. After adjusting for HBSC
survey year; headache, stomach-ache as well as com-
bined headache and stomach-ache were all negatively
associated with adolescent girls meeting MVPA recom-
mendations. Risk differences and unadjusted relative
risks of not meeting the MVPA guidelines were calcu-
lated between girls with and without pain (Supplemental
Data Table S2). The risk differences indicate that girls
with pain have from 0.3% lower risk to a 4.3% higher
risk of being underactive than those with no pain.
In girls aged 11 and 13 years, backache, combined
backache and headache, combined backache and
stomach-ache as well as combined backache, head-
ache, and stomach-ache were also all negatively associ-
ated with MVPA. However, for girls aged 15 years,
report of multiple pains was not associated with MVPA.
Pain and Association with MVPA Among Boys
The largest proportion of boys did not experience pain
34.6%, with the second largest proportion the com-
bined headache, stomach-ache and backache group
14.4%. The frequencies of other pain types were: head-
ache alone 12.2%, headache and stomach-ache
11.6%, backache alone 8.8%, stomach-ache alone
7.3%, headache and backache 6.9%, and stomach-
ache and backache 4.2%.
After adjusting for HBSC survey year; boys reporting
headache or combined headache and stomach-ache
had decreased odds of meeting the recommended level
of MVPA, regardless of age. Boys aged 11 years who
experienced backache or backache in combination with
headache and stomach-ache had reduced odds of
being active. However, the effect of backache was
not associated with MVPA in boys 15 years of age









llibrary user on 14 M
ay 2021
(Figure 1). Risk differences and unadjusted relative risks
of not meeting the MVPA guidelines between boys with
and without pain are reported in Supporting Information
Table S2. The risk differences indicate that boys with
pain have from 0.4% to 4.6% higher risk of being
underactive than those with no pain.
Multiple pains (combined headache, stomach-ache, and
backache) were not associated with achieving the
MVPA guideline in boys aged 11 years. However, at 13
and 15 years of age, boys reporting multiple pains had
decreased odds of meeting the recommended level of
MVPA.
The calculated ICCs indicate that approximately 4–6%
of the variability in boys and girls meeting the recom-
mended amount of MVPA is accounted for by country
in our study.





















No pain 30.7 (30.3–31.1) 19.2 (18.8–19.6) 12.2 (11.9–12.5) 38.9 (38.4–39.4) 34.5 (34–35) 30.5 (30–31)
Headache (HA) 12.5 (12.2–12.8) 10.3 (10–10.6) 8.9 (8.6–9.2) 12.6 (12.3–12.9) 12.6 (12.3–12.9) 11.4 (11.1–11.7)
Stomach-ache (SA) 11.9 (11.6–12.2) 11.5 (11.2–11.8) 9.4 (9.1–9.7) 9.7 (9.4–10) 6.9 (6.7–7.1) 5.3 (5.1–5.5)
Backache (BA) 4.7 (4.5–4.9) 4.9 (4.7–5.1) 4.8 (4.6–5) 6.1 (5.9–6.3) 8.3 (8–8.6) 12.1 (11.8–12.4)
HAþSA 18.5 (18.1–18.9) 20.9 (20.5–21.3) 20.7 (20.3–21.1) 13.2 (12.9–13.5) 12 (11.7–12.3) 9.5 (9.2–9.8)
HAþBA 4.7 (4.5–4.9) 5.9 (5.7–6.1) 7.4 (7.2–7.6) 4.6 (4.4–4.8) 6.7 (6.5–6.9) 9.4 (9.1–9.7)
SAþBA 3.7 (3.5–3.9) 5.4 (5.2–5.6) 6.3 (6.1–6.5) 3.5 (3.3–3.7) 4.2 (4–4.4) 4.9 (4.7–5.1)
HAþSAþBA 13.2 (12.9–13.5) 21.9 (21.5–22.3) 30.3 (29.9–30.7) 11.5 (11.2–11.8) 14.8 (14.5–15.1) 17 (16.6–17.4)
MVPA
Active 19.7 (19.3–20.0) 13.5 (13.2–13.8) 10.2 (9.9–10.5) 28.2 (27.8–28.7) 23.3 (22.9–23.7) 18.4 (18.0–18.7)
Underactive 80.3 (79.9–80.7) 86.5 (86.2–86.8) 89.8 (89.5–90.1) 71.8 (71.3–72.3) 76.7 (76.3–77.1) 81.6 (81.2–82.0)
Figure 1 The association between pain and meeting the WHO’s recommended level of physical activity in 11-, 13-,










llibrary user on 14 M
ay 2021
Discussion
In a large representative sample of school-aged chil-
dren, we showed that adolescents who experience pain
typically have lower odds of meeting the WHO recom-
mendation of 60 minutes of MVPA per day. The associ-
ation seems to be influenced by the type of pain and
the child’s age and gender. An unexpected finding was
that around 75% of the adolescents reported pain at
least monthly and that the most common presentation
was multiple areas of pain.
The large representative sample and standardized meth-
ods of the HBSC survey have enabled us to account for
the considerable cross-regional variations in physical
activity and pain. Health and physical activity differences
in young boys and girls have been established in pre-
vious reports [28,29] and were also identified in our
analysis. Perhaps of greatest concern is the dramatic
increase in multiple pains experienced by girls between
the ages of 11 and 15 years. By isolating pain clusters,
we were able to see different frequencies in individual
and multiple pains across age-groups in boys and girls.
Our results suggest girls have a substantially lower
probability than boys of remaining pain free, which is
driven mostly by the increase in girls reporting multiple
pains.
One limitation of the cross-sectional study design is the
ability to only establish bidirectional associations without
determining cause. Moreover, unlike studies that are
restricted to pain specific disciplines, the HBSC study
does not provide definitional boundaries to aspects of
pain location, intensity, and duration. There are practical
limitations to the nature of measures used to explore
pain and physical activity in very large samples across
different regions. It is plausible that acute vs chronic
pain or high intensity pain may influence physical activity
levels differently in adolescents and this was not
explored in our study. In this study, the feasibility of self-
reported items needs to be considered alongside ado-
lescents’ ability to accurately recall monthly pain and
weekly physical activity. While the physical activity items
used in this study are thought have acceptable reliabil-
ity, aspects of validity are less clear [30,31]. Given these
considerations, the associations identified in this study
should be approached with caution at this time.
Galan et al. [32] recently analyzed a Spanish subset of
2006 HBSC survey data and found that increasing fre-
quency of MVPA was associated with fewer health
complaints, high life satisfaction, and better self-
reported health. They found the benefits of MVPA were
especially pronounced in boys. Our analysis differenti-
ates the effect of individual and combined pain clusters.
It suggests that the various pain experiences affect
physical activity behavior in girls and boys differently
across the adolescent life-span. One example is that
multiple pains (headache, stomach-ache, and back-
ache) tends to decrease the odds of meeting
recommended levels of MVPA aged 11–15 years in
boys, but not girls.
A systematic review by Sitthipornvorakul et al. [19] found
conflicting evidence for the association between physi-
cal activity and low back pain in school children. Our
findings may explain this conflict by illustrating the fact
that the magnitude of the association between back
pain and physical activity is quite small and influenced
by age. There is an association between backache and
insufficient MVPA in younger, but not older adolescents.
While the effect of backache on meeting MVPA was
lower in the older age-groups in our study, the longitudi-
nal relationship between backache and physical activity
from early to late adolescence remains unclear.
The concept that pain is a barrier to physical activity in
children is of public health interest and has implications
for clinicians and policymakers alike. Presumably pri-
mary prevention strategies can be initiated during child-
hood and adolescence. However, there is a lack of
effective management strategies for pain in children and
adolescents [33–35], with few randomized studies and
numerous methodological limitations [33]. Given our
findings, it is reasonable to speculate that pain might
affect children’s physical activity, this means identifying
effective pain management strategies in adolescents is
of even greater importance.
The research priorities for child and adolescent physical
activity and sedentary behaviors have now been estab-
lished via expert consensus [36]. The third ranked
research priority from this Delphi procedure was future
prospective and longitudinal studies to evaluate the
independent effects of physical activity and sedentary
behavior on health. Wedderkopp et al. [37] prospectively
followed 9-year-old children and found that those with
low levels of physical activity had higher odds of back-
ache at 12 years of age. High physical activity seemed
to protect against backache in this study. Our analysis
did not assess whether higher levels of physical activity,
such as vigorous physical activity (VPA) are associated
with pain. Notwithstanding the limitation of a cross-sec-
tional study design, our analysis suggests pain may be
implicated in reducing physical activity, particularly in
early adolescence. Longitudinal study designs which
evaluate the effect of pain (individual and combined) on
MVPA as well as VPA in both early and late adoles-
cence remain an area for future research.
Pain and physical inactivity continue to be two important
public health issues. This study has established an
association between the two in a large representative
sample of adolescents. Our study showed that most
adolescents do not meet the WHO recommendations
for healthy levels of physical activity and that those with
pain are even less likely to meet these goals. Public
health initiatives to address physical inactivity in children
and adolescents arguably need to consider pain as a
barrier to uptake of physical activity.
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Supplementary Data
Supplementary Data may be found online at http://
painmedicine.oxfordjournals.org.
Table S1 Cross regional variation in moderate to vigo-
rous physical activity and pain.
Table abbreviations: MVPA¼moderate to vigorous
physical activity; ha¼ headache; sa¼ stomach-ache;
ba¼backache.
Table S2. Risk of not meeting moderate to vigorous
physical activity guidelines by pain experience.
Table abbreviations: Ref¼ reference category; HA¼
headache; SA¼ stomach-ache; BA¼backache.
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